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In contrast to many traditional perspectives on pain axparience and bahaviour 
(reviewed in Melzack, 4973), which view them as imparauiva, raflaKiva sensoiy 
responses to noKious stimulation^ increasing evidence indicates that the be- 
havioural phenomena of pain are strikingly subject to the control of cognitive 
and social factors. In particular, evidence on the Impact of the social euviron=- 
ment indicates that pain behaviours are highly discriminative and that judge^ 
mental and ducislon-making processes are crucially involved. For examples in 
many instances, pain is recogniEed by the suffering person to be trarisitory or 
self -limiting and subject to control through behavioural adjustments in the 
form of escape from the source of pain or self ^administration of various pal-^ 
liatives. In other circumstances , suffering individuals do not have at their 
command a means of obtaining relief and they must continue to endure distress 
resulting from injuries or disease states. This relative absence of control 
appears to intensify the degree of distress and suffering and can lead to even 
more desperate maneuvers to find relief (Averill, 1973; Craig & Best, 1976). 

Communications to the effect that pain in being experienced^ whether verbal 
or nonverbal, can be construed as attempts to solicit whatever relief and .com- 
fort may be available from others (Szasz , 1968)* As the individual learns the 



O responses of others to different forms of communication expressive of personal 

y ' discomfort and pain, idiosyncratic styles become established. The considerable 



^ Presented at the symposium "Psychology and Pain Control", Annual 
Convention of :;the American Psychological Association in Washington, 
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variety In styles of expressive communlcacion » parcicularly In those instances 
where verbal tind nonverbal signs of distress ai*e disproportionate to the severity 
of tissue damage- tend to implicate the role of socialiEation processes. On the 
one hand, chare is the stoical person, typified in the eKtreme by th6'$e who fail 
to avail themselves of medical help available to disrupt disease processes. On 
the other hands there are those who purposefully or unwittingly use medical com^ 
plaints of perscnal distress to effect personal objectives in the absence of 
organic pathology. 

We have undertaken the task of at temp ting to understand some of the social 

and cognitive factors influencing and mediating pain behaviour by studying the 

Imprici of exposure to social models displaying variably tolerant pain behaviour* 

Since the behavioural aspects of pain seem so cricicals the potential value of 

understanding their social detqfrminants is clear* As Bandura (1969) notes i 

"virtually all learning phenomena resulting from direct eKperiences 
can occur on a vicarious basis through observation of other persons' 
behaviour and its consequences for thiim^ Thus, one can acquire 

intricate response patterns merely by observing the performances of 
appropriate models; emotional responses can be conditioned observations- 
ally by witnessing the affective reactions of others undergoing painful 
or pleasurable eKperiences; fearful or avoidant behaviour can be ex'- 
tingulshed vicariously through observation of modeled approach be- 
havior toward feared objects without any adverse effects occurring to 
the perf ormer, . . • (p . 118) 

The three areas of psychological functioning influenced by riiodeling subse^ 
quently differentiated by Bandura (1969) suggest a conceptual structure for the study 
of the impact of socialization experiences on paini 

(1) Transmission of new patterns of behavio ur. Ethnocultoral differences in 
pain behaviour and attitudes towards sickness and health have been described 
frequently (e.g., Sternbach & Tursky* 1965; Weisijnberg, Kreindleri Schacha.t"' 
Werboff ,M975p Wolff . & Langley, 1968; Zborowski, 1969) » but investigji tion.s have 
been cross^-sectional and longitudinal designs are needed* Similarities within 
different ethnocultural groups imply the operation of modeling processes wherein 

o " . ■ 
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others within the group serve as models and exert sanctions for what we would 
recognize as either adaptive cognitive, motor and social coping strategies in 
response to noxious stimulation, or for maladaptive behaviour inconsistent witK 
organic pathology, ' , 

It must be recogniEed, however, that even within ethnocultural groups sEarao-- 
typed as possessing highly characteristic patterns of response to pain there is a 
substantial range of individual differences. These intragroup indi'^idual dif'- 
ferences may also be amenable to axplanatlon through rnodeling theory. For example, 
an uncontrolled quastionnaire study (Gentry, Schows, & Thomas, 1974) . of chronic 
low back pain patients indicated they tended to have familial models for pain 
and/or major physical disobilities. Fifty-nine percent of their patients reported 
that at least one close family member suffered from either chronic low back pain 
or another debilitating physical disorder* By implication, other family members 
may serve as models for chronic pain behaviour* , It should be noted in passing 
that the im,pact of a model on an observer is critically influenced by the CDn= 
sequences of the model- s actions* The observer is far less likely to engage in 
modeled behaviuur if there have been adverse consequences* Within cohesive 
groups, positive Eanctions would eKist for emulative behaviour, thereby encouraging 
behaviour that matches modeled styles and techniques for complaining of 
physical discomfort, 

(2) The el i mx na t io n a f £ a r s and inhibitions * To the suffering person ^ the 
essoutial compononts of pain axQ its emotional, qualities* Melzack and Torgerson 
(1971) identified words used to describe affective qualities as those describing 
the tensiQnj fear and autonomic proper ties of pain experiences such as eKhausting, 
sickening, fearfui, ter^rifying, grualing, and vicious. Ample evidence indicates 
that emotional factors, whethar personality predispositions or situatioTi-^specif ic 
responses^ independent of noxious stimulation, can accentuate or inhibit pain 
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experiences and behaviour (Martinaz'Urrutia ^ 1975; Kelzacks 1973; Sternbachj 1974). 
Studies of vicariously conditioned emocional responses (e*g,, Bergeri 1962; Craig 
& Lowery, 1969) and vicarious extinction of avoidance bahaviour (Bandura & 
Menlove^ 1968) detnonstrace the impact of the experiences of othars on an observer's 
affective behaviour. With respect to clinical pain behayiours models tould deter-- 
niina the quality and degree of anxiety and affect experienced and the degree of 
distress tolerated before relief is sought. Studies of exposure of patients to 
real or symbolic models raanif esting realistic coping responses to painful stlmula- 
tion gcinerally indicate beneficial effects in children receiving injections 
(Vernon, 1974), undergoing surgery in hospitals (Melamed & Seigel, 1975) and re- 
caiviiig Rental treatment (Gordon, Terdal & Sterling, 1974) and adult and child 
patients in an intensi'/e burn unit (Fagerhaugh, 1974)* In part^ the models can 
be seen as providing realisticlnfonnation on the reactions^of others to 
threatening sttmull. Such inforM.tion would allay inaccyrate expectations and 
relieve thd severity of distress (Johnson^ 1973). 

,_..|5) The racilitation of p reexistinp mod es of response* In this instance , 
models serve ,is discriminative cues for the use of previously. learned responses 
that would have beneficial value for the individual, or maladaptive behaviour 
having shore term gain but long cami adverse consequences (drug addiction^ 
assuming the sick role, compensation dependenclas) , Sc-me relevant adaptive hm^ 
haviour would be the process whereby one seeKs and affectively utilises beneficial 
resDurccis, how to cooperace during treatment to minimise danger and noxious ■ 
effects (Johne-n & Loventhali 1974), and the use of behavioural skills Incompatible 
with pain (Fordyce, 1976), Fa^erViaugh (1974) underscores the potential adaptive 
Impact of models in describing the essential role of other patients in htlpirig 
new paLients endure pain and control pai n expression. She states^ 

'*The patients on a burn unit represent a group who are in various stages 



of. the bum and pain trajectories ^ in open view of each other, and who 
spend a rather long period together in an enclosed space* These condl^ 
tions give every patient a chance Xo rehearse arid interpret his own ill- 
ness and its pain trajectory and to compare his state to that of others* 
Through these activities he learns the norms and limits , of pain eKpres- 
sion and relief associated with the various phases | tha^ various methods 
of tolerating pain; and the complications that may alter his path tra-- 
jectory*" (p* 647)*, , , 

Turning to work in our laboratory, the earliest studies demonstrated that 

modeling influences had a very impressive impact on pain behaviour* The basic 

eKperimental paradigm involves having volunteer university student subjects accept 
shocks in an ascending series of the paychophyeical method of limits while 

exposed to an experimental confederate ostensibly undertaking the same task but 

simulating tolerance or intolerance*. Both modeling roles have strongly affected 

expressions of discomfort and pain and willingness to accept increasing levels 

of shock intensity, (Briefly reviewed in Craigs 1975,) For example, in our 

earliest study (Craig S Weiss, 1971) j a control groups not exposed to a models 

identified a mean current of 6 •35 mA as painful , whereas subjects paired with an 

intolerant model accepted only 2.50 mA before describing it as painful, and those 

exposed to a tolerant model characterised 8,65 as painful* 

I'd like to review recent work that elaborates on some of the complexities 

of the inodeling process. In previous studies, the corounication network* among 

experimenter, model and subject was completely open, with all parties In full 

knowledge of when shocks were being administered and all ratings of the severity 

of the discomfort experienced* The procedures have been similar to clinical 

applications of participanc modeling to phobic and dnhibited behaviour, Heres 

the model demonstrates. coping skills in joint performance while clients work^ 

through graduated tasks over a period of time (Banduraj Jeffery ^ Wright, 1974), 

With this technique, as in our studies, clients are exposed to a great 'deal more^ 

than the example of the model. An important' component would be the potential for 

cpmpetitlon^. which at its extreme would Involve* the Individuals refualng to 
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risk accusations of inferiority for failing to match a model's performance, 
Coffipetitlve- chailenge was shown to influence tolerance to p.tessure pain by' 
Lambert J Libraan and Poser (I960)* A group of Jewish subjects who were told that 
Jews could not' colerate pain as well as Protestants increased its meati tolerance 
score in contrast to another Jewish group not receiving this insiructiQn and 
Protestant subjects provided with a similar manipulation* ^ 

Because suhjects in our studies were not ,pnly familiar with the model's 
performance, but immediately revealed their own ratings there has always been 
Che challenge of comparing favourably or even appearing courageous* It seemed . 
possible to remove some elements of this implicit ^competitive challenge by al^ 
lowing subjects to make rating'^ while undergoing shock stimulation without com^ 
municating them to either the model or experimenter. Contrasts of subjective 
ratings and pain avoidance behaviour among groups which varied as^ to the form 
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Si a^ncluding one 



of communication permitted provided a test; of several hypothe^^Si including one that 
requiring immediate self-discloeure of pain ratings constituted a ciltical com- 
ponent of pain behaviour in our studies* ^ . \ ■ 

Our research program has also included magnitude estimation scaling pro--' 
cedures (Craig^ Best h Ward, 1975) because of th^r sensitivity to the range df 
individual eKperience and potential for quant^^f ication of covert psychological 
experiences (Grossberg 6i Grants 1976), -Sl^^e early work by Stevens, Carto4.and 
Shickman (1958), investigators consistently have reported that the perceived\ 

magnitude of experimentally induced prfin (W) grows as the physical value of t\ 

■ .. ^ - / - ' ' ■ 

stimulus (0) raised to some power ,jfri) ^ or 

This has been the case with electric shock (Ekman, Frankenhauser , Levander & 
Hellis, 1964), cold pressor pain (Hilgard, 1967) ^ and ischemic pain (Hilgard, 
1969) induced through the submaKimum effort tourniquet technique (Smithy Egbert » 



MarkowitZj Hosteller & Beecher, 1966)* 

Fifty unselected women university students underwent the following procedure,. 
The subject was seated to the model's lef with a wooden screen blocking their 
view of each other^ and another separating both the subject and the model from 
the experimenter, thereby eliminating nonverbal conimunlcatlon. They ware to rate 
the discomfort Induced by gradually increasing electric shocks by assigning 
magnitude estiinations to them and by moving a sliding metal indicator along a ' 
numbered wooden bar attached to the screen in front of them* The bar was marked 
at equal intervals from zero to seventeen, A Esro rating was described as 
appropriate when nothing was felt, and a rating of one was designated as indica- 
ting the shock was detectable* Higher ratings were to be used to specify increased 
discomfort and pain. , Following open ended scaling procedures devised by Hilgarlj' 
and his associates (Hilgardj Ruch, Langej Lenox, Mprgm-^-^Sachs, 1974)^ a rating 
of ten was to be used to specify the point at which they would like to stop 
accepting shocks; however , in this initial instructions they were toldj --We 
want you to go on taking shocks for as long as possible after you have reached 
this level, but the decision is yours to stop at any time**' After moving the 
slide indicator they were* tb write the number selected on a sheet of paper pro- 
vided. Shocks could be discontinued at any time by opening the circuit with a 
knife switch on the table before them. A standard number (34 500 milliiecond); 
of shocks was presented for each of three^ series. Each shock was delivered 
through concentric electrodes on the 'forearm (TuFsky, Watson & O'Connells 1965) 
following standard procedures described in Craig, Best and Ward. (1975) * Shocks 
increased by ,5 mllliamperes on successive trials* 

Communications regarding pain ratings and current intensities accepted were ' 
controlled according to the structure of the following groupSp 

(1) Interactive Tolerant Modeling . Consistent with procedures ^In earlier studies 
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(Craig & Weiss, 1971; Craig, Best & Wardj 1975) both the subject and modaL 
verbally declared their ratings after each shock* The female model presented 
herself as tolerant by characterizing the shocks as 75% of the subjects' ratings 
to the nearest integer. \. 
^2) Subject Verbal Only . The eKperiraenter * s instructions simply statedj '^I see 
that you two fall into an experimental group such that the person on my right 
(the subject's name was stated here) will say her ratings out loudj as wells as 
moving the indicator and writing them down on the answer sheet* The person on my 
left will remain silent, but still use the indicator and write down her answers." 
Public disclosure of ratings in front of a peer, but without information regarding . 
the partner's performancej were eKpected to promote self-presentation as pain- 
tolerant* 

(3) Model Verbal Only , ^^he same Instructions were used to require the model to 
verbalize her ratings , with the subject remaining silent. This procedure conforms 
more closely to standard modeling paradigms where subjects do not inteJ^ct with 
models. Because models' ratings were contingent on subjects* ratings (75%, as in 
group 1)5 a concealed mirror was placed to allow them to observe subjects' ratings 
on the slide indicator* 

(4) Both Silent . Neither was Instructed to verbalize folldwing the initial instruc-- 
tions*- This provided contrasts between the former experimental groups and a com- 
parison group where subjects were coactive with a peer engaged in the game noKious 
task* There is some evidence indlcatirig that in some circumstances (Epley, 1974) * 
the presence of companions reduces aversive qualities of the setting* This group 
provided for a coactive peer^ although they weren't mutually engaged in a task 
where joint cooperative activity would be more effective than individual effort- 
Since we have attributed the effects of this sequence of modeling studies to the 
communicative effects of the model's relative tolerance for the painful stimulation, 

9 



it seemed important to provide for a contrast between groups comparable in all 
respects other than whether or not there was evidence, as to the behavioural res-- ™ , 
ponse of the model to the threatening situation, - 
jSl Subject Active Only . The eKperimencer ' s further instructions ipdic^ted that 
^only the person on my right will be receiving shocks," Thus, the subject was to 
provide the usual ratings , but her partnar was to remain silent. This group p^rovided 
for a contrast of the effects of coactive and inactive companions* 

Our primary data analysis involved analyses of variance on current levels 
endured, verbal ratings and derivative psychophysical indices across the five 
experimental groups and controls and over the three shock series* Power, functions 
were fitted to the data of each subject using linear regression of the logarithms 
of the ^geometric mean magnitude estimate on the logarittas of th^ curtent inten- 
sitias delivered. Separate analyses of variance were performed on exponents (n) ' 
and units of scale^^Ca) i.. 

Figure 1 charts mean paia reports for the individual groups to those current 
intensities that were- accepted by all subjects in a group. Subjects persti^sting ^ 
in accepting shocks after-o#hers withdrew tended to use lower magnitude estimates ^ 
hence the means calculated on receding. ^numbers for subsequent successive shocks 
would be biased in the lower direction and were therefore not included in this 
figure* The data clearly reflect effects of social influences with those exposed 
to' the tolerant modelih'g procedures providing substantially lower pain reports 
and those in group one persisting to substantially higher levels of stimulation 
before anyone withdrew. The^^cTal influences appear to be cumulative on successive 
exposures t since differences between groups become greater as current intensities 
Increase f 

Table 1 provides data on a critical level of self --report , the level of shock 
provoking selection of the label *'10^% designating the degree of discomfort at 



which subjects would like to etop, and the ultimate current intensity they were 
able to endure, the shock tolerance level. Ther^were substantial differences 
between the groups on both measures with the findings consistent across analyses, 
Fs(4,40) ^ 7.28 and 7,10, £< ,001, for self-report (verbal'"10^*) an^^ shock tolerance 
respectively; Means for shock tolerance underestimate actual tolerancfe in the 
groups to varying degrees because no shocks were delivered above 18.0 milliampetes 
in order to avoid tissue damage, and subjects in several groups reached that 
level (4, 0, 2, 1 , and 0 in groups 1 to 5, respectively). Newman-Keuls analyses 
(a ^ *05) of the significant main effect for groups indicated that group 1 (standard 
tolerant modelxng) differed sigivlf Icantly from groups 2, 4, and 5 (the confederate 
did not enact the modeling role in these groups) , and group 3 (model verbal) only ' 
differed from group 5 (subject shocked only). Consequently, the critical opera- 
tive factor appears to have been providing cpnsistent information to the effect 
that the model perceived the shocks to be jat iQwer levels df discomfort. The 
subject's disclosure of perceived discomfort in front of a peer^ without Infor- 
mation as to the peer's experience, had no apparent effect. Propensities to pre- 
sent oneself favourably did not bias responses in the tolerant direction* How- 
ever, given the slightly different pattern of differences between groups 1 and 

■■" V.' 

3^ and the other groups there is marginal evidence to suggest that some components 
of the interactive modeling role contribute ove and beyond the succession of 
exposures to the model, hence some competitive ciiallenge factors may still have 
been involved. - ^ 

Having a companion peer subjected to the same noKlous experience , without 
information as to its affective consequences for the peer, did not produce any 
behavioural evidence of reductions in perceived discomfort, in contrast to having 
the peer present, but not coactive. Apparently, conjointly experiencing com- 
parable discomfort with another person does not necessarily reduce pain. 
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While pain tolerance -was stable, since trial effects were not significant 
(£ > .10)5 current intenstties .provoking the ^UO" rating increased significantly, 
£(2s80) = 4.74i £ < .05^ suggesting a tendency to adapt to thf current and to 
perceive it as less incense with time. ' \, 

As noted previously, the magnitude estimates were subjected to linear regres^ 

, _ • _ _ ... . • . ' -:r- ' ■ 

sion analyees and the derived eKponents (n) and units of scale (a) eKamlried through 

analyses of variance* Figure 2 provides the Idg^log plot of the same data as In 

Figure 1 for Intensities of 1.0 mA and greater* This was done to provide for 

discriminable shock, eliminating responses to current intensities that were not 

clearly detectable/ Since a straight line function fits the data for individual 

groupsv they are consistent with S,S, Stevens power law and the verbal reports 

can be Subjected to quantitative analyses of the" key values of this function, the 

exponent and the unit of scale, . ^ 

Differences between groups in the unit of scale were not significant but 

groups differed significantly in the exponents of the power functions, ^(4j4^0) ^ 

5,98, £ < ,001)* Newman-Keuls' analyses Indicated that slope exponents for the 

two modeling groups (1 and 3) differed significantly (£ < *01) fr^m group 5 

(partner inactive) with no other differences proving to be significant* 

The theoretical significance of differences in the magnitude of the exponent 

for power functions is controversial. Usually the exponent is conceptualised as an 

index of the operating characteristics of sensory receptors | with separate sensory 

modalities characterized as possessing a "true" psychophysical function and faotora 

producing variation in the power function conscituting sources of noise or measure-* 

ment error* On the other hand, demonstrations of the systematic impact of varia-- 

tions in experimental context on power functions (Birmbaum, 1974; Poulton, 1968 | 

Ward, 1975) is leading to broader interpretations of the poT^er than those based 

on narrow sensory assumptions. This perspective provides for the operation of av 



combination of perceptual and cognitive factors (Balrds 1970| Grosaberg & Grant, 
19^)* Both perspectivas would argue that\t^^ exponent deicribes the rate of growth 

\0f response magnitude. Given that the social modeling influence strategy changes 
the size of the exponent in the power functibn, fundamental properties of the ; 
eKperiencfe appear to have been changed. ' ' \ 

V As Ward observ^^l975) j a major . advantage of cognitive models of psycho- 
physical Judgement is that they are capable of explaining the successful scaling 
of continuas sue h^^ duration, length, distance^ pain or electric shock, that do . 
not have specialized sensory receptors*. Since neurophysiological models of these 
judgemental^processes cannot rely on descriptions of operating characteristics of 
sensory tiiFansducers, they are analogous to neurophysiological models of pain pro- 

..c€sse^ that presently rely on for^ulatipns of central -niechanisms (Mel^ack Wall, 

^ i965)> ^ * - \: \ 

Several other studies in:^this sequence hkve addressed themselves to the . 
question, "what is the nature of the change in subjective eKperience induced. by - 
social irifluence variables?" Verbal reports are multidimensional (Melzack, 1975) 
arid over detemined; hence, controversy exists as ^to just what is changed through 
social influence. The applicatiori of signal detection theory to separate the impact 
of analgesic procedures on sensory sensitivity to painful stimulation (d') from . 
response biases affecting willingness to report pain has been of considerable 
value* Based on studies in which placebo administration and direct analgesic - 
suggestions produced changes in response biaSj but not in sensory sensitivity to 
noxious stimulations Clark and Goo<toa/a (1974) 'asserted that "cognitive control" 
Btrategles in general do not influence fundamental sensory qualities of piainj but \^ 
merely reflect changes in the criterijonr for reporting pain* We have now completed 



several studies indicating that expos 



ur^ to the modei-may Influence sensory sensi-^ 



tlvity as wall as response biases.' In the first (Craig & Coren/ i^7J,), using shock 



stimulation below pain threshoidv exposure to an intolerant model, always irating 

/• " *■ . I* ' ■ \ . '^^ ^ 

the shQcka as ' prodd^cing more discomfort: that the subjects led to increases \in - 

discrimtoability of the shocks. It appeared that social eKperlences could enhance 
vulnerability to noxious stimulation, thereby Increasing a person's aufferingt 
In two Subsequent studies (Craig & Ward, 1976; Prkachin & Graig^ 1976)y using 
supra pain threshold shock through to endurance levels, sensitivity to ythe noKious 
atimulatlon was reduced hy exposure to tolerant models ^ as indicated^ by decreases 
in t^e? discriminability index. While there are 'problems in the application of signal 
defection theory to the study of pain (Chapman, 1975; Clark| 1974), it represents ^ 
a substantial Improvement oVer earlier methodologies and warrants broader applicatipn 

The research program briefly reviewed here attests to the value of conceptu- 
alizing pain phenomena as components of complek soclal-^behavioural transactions. 
Individuals subjected to potentially painful stimulation apparently are engaged 
in a discr'iimipative judgemental task, with expressive behaviour predicted on charac^ 
teristics of the social setting as well as on the characteristics of the focal 
noxious stimulation* Finally, fundamental characteristics of the noxious stimula- 
tidn ^as perceived by the individual would appear to change as a result of the 
social influence. Further understanding of these processes could make a substantial 
contribution to our ability to reduce human suffering. 
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